The American Urological Association, American Cancer Society, and American College of Physicians recommend that patients and providers make a shared decision with respect to prostate-specific antigen (PSA) testing for prostate cancer (PCa). The goal of this study is to determine the extent of patient-provider communication for PSA testing and treatment of PCa and to examine the patient specific factors associated with this communication. Using recent data from the Health Information National Trends Survey, this study examined the association of patient characteristics with four domains of patient-provider communication regarding PSA test and PCa treatment: (1) expert opinion of PSA test, (2) accuracy of PSA test, (3) side effects of PCa treatment, and (4) treatment need of PCa. The current results suggested low level of communication for PSA testing and treatment of PCa across four domains. Less than 10% of the respondents report having communication about all four domains. Patient characteristics like recent medical checkup, regular healthcare provider, global health status, age group, marital status, race, annual household income, and already having undergone a PSA test are associated with patient-provider communication. There are few discussions about PSA testing and PCa treatment options between healthcare providers and their patients, which limits the shared decision-making process for PCa screening and treatment as recommended by the current best practice guidelines. This study helps identify implications for changes in physician practice to adhere with the PSA screening guidelines.
Introduction
Prostate cancer (PCa) is a growing public health concern in the United States (U.S.) and other developed countries (Quinn & Babb, 2002) . According to the Centers for Disease Control and Prevention (2014) , PCa is the most common cancer among men in the U.S. In 2014, there were an estimated incidence of 233,000 new cases of PCa and an estimated 29,480 deaths from PCa in the U.S. (Siegel, Ma, Zou, & Jemal, 2014) . About 90% of the PCa cases among men in the U.S. are detected through elevated levels of prostate-specific antigen (PSA) in blood during screening for PCa (Siegel et al., 2014) .
The effectiveness of PSA screening in reducing PCa specific mortality is highly controversial (Lin, Lipsitz, Miller, & Janakiraman, 2008; Woolf, 1995) . Recent randomized clinical trials with longer follow-up time report conflicting evidence. A U.S.-based randomized control trial reported no significant differences in mortality from PCa between the individuals who received PSA screening and those who did not receive screening after 13 years of follow-up (Andriole et al., 2012) . Another study conducted in Sweden also revealed no significant differences in the death rate from PCa between those who received screening and those who did not even after 20 years of follow-up (Sandblom, Varenhorst, Rosell, Lofman, & Carlsson, 2011) . On the contrary, a randomized control trial conducted in eight European countries observed that PSA screening helped to reduce PCa mortality by about 20% (Schröder et al., 2009) .
Additionally, the PSA test used for PCa screening is not specific to PCa and reports false positive results for some benign conditions of prostate gland (Hoffman, 2011) . A positive PSA test may encourage the patients to opt for invasive diagnostic procedures such as prostate biopsy (Potosky et al., 2000) . If tested positive through a biopsy, men are more likely to undergo immediate treatment such as radical prostatectomies, radiation therapy, and so on that have some important long-term side effects such as urinary incontinence, frequent urination, diarrhea, and decline in sexual function (Potosky et al., 2000; Walter et al., 2013) . Diagnosis of an indolent cancer may be monitored with active surveillance which can lead to psychological distress (Mayo Clinic, n.d.) . Thus, PSA screening has been noted to increase treatments for PCa patients without improving quality-adjusted life years (Cook & Nelson, 2011; Pataky et al., 2014) . Previous studies show evidence that although PSA screening has been proven to increase PCa detection, it may lead to over-diagnosis and over-treatment of PCa that may result in poorer quality of life (Cook & Nelson, 2011; Duffy, 2011; Robinson, Hodges, & Davison, 2014; Schröder et al., 2009) .
Based on the available evidence regarding effectiveness of PSA screening, several professional societies in the U.S. have published conflicting recommendations on the use of PSA testing. The U.S. Preventive Services Task Force recommends against the use of PSA testing as a screening and diagnosis tool for men of any age-group (Moyer, 2012) . Other professional societies such as the American Urological Association, the American Cancer Society, and the American College of Physicians recommend that the decision to undergo PSA testing should be based on shared decision making between the provider and the patient based on individual's values and preferences regarding PSA screening (Carter et al., 2013) . For example, the American Cancer Society suggests that asymptomatic men who have at least a 10-year life expectancy should discuss with their healthcare provider about the uncertainties, risks, and potential benefits of PSA screening and then make an informed decision (Smith, Cokkinides, & Brawley, 2009; Wolf et al., 2010) . The American College of Physicians recommends that clinicians should inform men between the age of 50 and 69 years about the benefits and harms of PSA screening and that the clinicians should not screen for PCa using PSA test in patients who do not express a clear preference for screening (Qaseem, Barry, Denberg, Owens, & Shekelle, 2013) . Shared decision making involves providers communicating with the patients to help the patients understand the medical information and collaborate with the patients to make an informed decision in the cases of medical uncertainty (Feng et al., 2013; Hoffman & Helitzer, 2007; Landrey, Matlock, Andrews, Bronsert, & Denberg, 2013) .
Previous studies have examined patient-provider communication of the risks and benefits of PSA screening and PCa treatment (Han et al., 2013; Hoffman et al., 2009) . In an earlier randomized control trial, men who were provided an informational intervention about the controversial nature of the PSA test reported significantly lower interest in getting the PSA test. This study also noted that men who had a family history of PCa had greater interest while men of advanced age displayed lower interest in the PSA test (Wolf, Nasser, Wolf, & Schorling, 1996) . Similarly, another study by Wolf and Schorling (1998) reported that providing elderly (65 years and above) patients with information about PSA testing has been identified to reduce the number of PSA screenings. Chan, Vernon, Haynes, O'Donnell, and Ahn (2003) noted that although physicians recognize the importance of informed decision making, there are differences among physicians in the facts that they consider to be important for the patient to know about PSA test. In a more recent study, Han et al. (2013) examined the prevalence and the extent of shared decision making, PSA screening intensity, and the patient characteristics associated with them (Han et al., 2013) . The study noted little shared decision making among patients who received PSA screening and a lack of shared decision making among those patients who did not receive PSA screening and the intensity of screening is highest with partial shared decision making (Han et al., 2013) . Although majority of the studies examined patient-provider communication for PSA testing, to the best of our knowledge, no study has examined patient-provider communication about PCa treatment, specifically using nationally representative data. One recent study conducted among European PCa specialists and patients to understand patient-specific opinions and expectations in PCa management reported a large discrepancy between physicians' and patients' opinions about the type of provided prognostic and therapeutic information, indicating that patients may not have completely understood this information (Denis, Joniau, Bossi, Baskin-Bey, & Fitzpatrick, 2012) .
Given the high number of PCa diagnoses which continue to occur through PSA testing in the U.S. and controversies surrounding the available treatment options for PCa, it becomes essential to understand the current status of communication regarding PSA testing and PCa treatment. Using recent data from the Health Information National Trends Survey (HINTS) database, the objective of this study is to determine the extent of communication between patients and providers about PSA testing and treatment of PCa, as well as to examine the patient-specific factors associated with such communication. The HINTS is a nationally representative survey administered by the National Cancer Institute (NCI, n.d.-a), which focuses on cancer, health communication, and health information environment among the American adult population. To the best of our knowledge, this is the first study to use the HINTS database to examine the patient-provider communication about PSA screening and PCa treatment. Four domains of the patient-provider communication included in this study are (1) expert opinion of PSA test, (2) accuracy of PSA test, (3) side effects of PCa treatment, and (4) treatment need of PCa. The expert opinion of PSA test and the accuracy of PSA test informs about the usefulness of the PSA test, which is currently controversial with respect to its effectiveness. The side effects of PCa treatment and treatment need of PCa informs about the treatment choices for PCa. Since the communication of these four domains inform the patients about the screening and treatment aspects of PCa, they can lead to a shared decision-making process.
Method

Data Sources
This study used data from the HINTS, which is being administered by the National Cancer Institute since 2003 (NCI, n.d.-b) . HINTS is a national sample of civilian non-institutionalized adults in the U.S. aged 18 years or older. This study uses the fourth edition of this survey known as HINTS 4, which was conducted using a self-administered mailed questionnaire (NCI, n.d.-a). The HINTS 4 includes five data collection cycles over a course of 3 years. For the purpose of this study, the sample was obtained from the two recent cycles of HINTS 4: Cycle 2 and Cycle 3. Cycle 2 was fielded from October 2012 to January 2013 and consisted of 3,630 respondents, and Cycle 3 was fielded from September to November 2013 and consisted of 3,185 respondents. The dependent variables for this study, which represent the four domains of communication of PSA testing and PCa treatment among men, did not vary between Cycle 2 and Cycle 3. Hence, data from the two cycles were aggregated.
Inclusion Criteria
The final study sample consists of males without any prior history of cancer and ages 40 years or older. The final sample size used in this study was 1,706. Furthermore, only those respondents who had valid responses for the each individual domain of communication regarding PSA testing were used in the analysis for that domain of communication. Hence, the analytic sample for each domain of communication varies.
Measures
Dependent Variables. The key dependent variables in this study were the four domains of communication between provider and patient with regard to PSA tests and PCa treatment. These domains were categorized as communication regarding (1) expert opinion of PSA test, (2) accuracy of PSA test, (3) side effects of PCa treatment, and (4) treatment need of PCa. Communication regarding expert opinion of PSA test was defined as: whether a doctor told the patient that some experts disagree about whether men should have PSA tests. Communication regarding accuracy of PSA test was defined as: whether a doctor or other healthcare professional ever told the patient that the PSA test is not always accurate for diagnosis of PCa. Communication regarding side effects of PCa treatment was defined as: whether a doctor or healthcare professional ever told the patient that treating any type of PCa can lead to serious side effects, such as urinary incontinence or erectile dysfunction. Communication regarding treatment need of PCa was defined as: whether a doctor or other healthcare professional ever told the patient that some types of PCa are slow growing and need no treatment.
Independent Variables.
The key independent variables included in this study were grouped under access to care, patient characteristics, and individual perception about cancer risk. Factors related to access to care include having a regular provider, having a recent regular check-up, and availability of health insurance. Previous studies have identified evidence that patients with a regular provider are more likely to use preventative services such as screening (Carpenter et al., 2009 ). Furthermore, usual source of medical care and availability of health insurance has been previously determined as factors associated with PSA test use, and thus, these factors could have an impact on the communication about PSA testing and PCa screening (Eisen et al., 1999; Ettner, 1999; Han, Coates, Uhler, & Breen, 2006; Han et al., 2013) . Patient factors include age, marital status, education level, ethnicity, race, annual household income, geographic location of residence, and health status. Previous studies have reported all these patient characteristics to be associated with PSA testing use (Close, Kristal, Li, Patterson, & White, 1998; Eisen et al., 1999; Etzioni, Berry, Legler, & Shaw, 2002; Han et al., 2006; Han et al., 2013; Sirovich, Schwartz, & Woloshin, 2003) . Furthermore, the individual perception of cancer risk included the patient's perception about their likelihood of getting cancer and a previous family history of cancer. These factors have been reported to play a role in self-referral of the patients to get screened (Taylor et al., 1999) .
Having a regular provider was categorized as whether or not the respondent had a regular provider to seek care from. Most recent regular check-up was categorized (1) less than 12 months ago, (2) 1-to 2 years ago, (3) 2-to 5 years ago, and (4) 5 years ago or never had a regular check-up. Availability of health insurance was categorized as whether or not the respondent had any kind of health insurance coverage. Demographic characteristics were represented by age, marital status, education, race, and ethnicity. Age was categorized as (1) 40 to 49 years, (2) 50 to 64 years, and (3) older than 65 years. Marital status was represented by (1) respondent was married and (2) respondent was not married (single, separated, divorced, and widowed). Education was categorized as (1) less than high school, (2) high school graduate, (3) some college, and (4) college graduate or more. Race was categorized as (1) White, (2) African American, and (3) other races. Ethnicity was categorized as whether the respondent was of Hispanic ethnicity or not. Socioeconomic status was represented by the annual household income categorized as (1) less than $20,000, (2) between $20,000 and $34,999, (3) between $35,000 and $49,999, (4) between $50,000 and $74,999, and (5) $75,000 or more. Previous history of cancer in family was categorized as (1) yes, (2) no, and (3) not sure. Global health rating was obtained from the self-reported health status and was categorized as (1) poor or fair, (2) good, and (3) excellent or very good. Perception about getting cancer was obtained from the self-reported likelihood of getting cancer and was categorized as (1) very unlikely or unlikely, (2) neither unlikely nor likely, and (4) likely or very likely. Geographic location of residence was assessed by the rural and urban location of residence as defined by the Rural-Urban Commuting Area Codes (WWAMI RUCA Rural Health Research Center, n.d.).
Statistical Analysis
The unit of analysis is the individual who responded to the survey. Descriptive statistics were used to assess the weighted proportion of the communication of the four domains of interest, and the weighted percentage of each independent variable among those who communicated about each of the four domains. In the HINTS database, weighting is done using the Jackknife replicate weights.
Multivariate logistic regression using the jackknife replicates was used to assess the relationship between the independent variables and the four domains of communication. Specifically, Model 1 analyzes communication about expert opinion of PSA test, Model 2 analyzes communication about accuracy of PSA test, Model 3 analyzes communication about side effects of PCa treatment and Model 4 analyzes communication about the treatment need of PCa. All statistical analyses were conducted using SAS version 9.4 (SAS Institute Inc.). Table 1 describes the characteristics of all respondents in the study sample along with the weighted percentages. It also describes the characteristics of respondents and weighted percentages for those who received communication about each of the four domains of interest. There was a relatively lower proportion of patients who received communication of the four domains from their healthcare providers. Among the total patients (N = 1,706) who were 40 years of age or older and did not suffer from cancer, doctors communicated with about 17% that some experts disagree about whether men should have PSA tests, healthcare providers told 25% that PSA test is not always accurate, healthcare providers mentioned to about 31% that treating any type of PCa can lead to serious side effects, such as urinary incontinence and erectile dysfunction, and informed about 23% that some types of PCa are slow-growing and need no treatment. Only 9.2% received communication about all four domains. A majority of the patients who received communication about any of the four domains had a regular provider, had their most recent regular check-up within the last 12 months and had health insurance. The majority were of 50 years of age or older and were married and lived in an urban area. Among those patients who had received the communication about any of the four domains, a higher proportion underwent PSA testing as compared to all the patients in the sample.
Results
The results of the multivariate logistic regression of the likelihood of communication between the provider and the patient about expert opinion and accuracy of PSA tesint and side effects and need of PCa treatment are summarized in Table 2 . Having a PSA test was significantly associated with all four communication domains. In addition, some patient characteristics were significantly associated with each communication domains separately as noted below.
Model 1
Model 1 analyzes the patient-provider communication about whether a doctor told the patient that some experts disagree about the effectiveness of the PSA test. The 
Model 2
Model 2 analyzes the patient-provider communication about whether a doctor or other healthcare professional informed the patient that PSA tests are not always accurate. As evident from the results in Model 2, patients who had their last regular check-up between 1 and 2 years were 6.1 times more likely (OR = 6.108; 95% CI = [1.486, 25.106]) to receive communication from a doctor or other healthcare professional about accuracy of PSA test as compared to those who had their last regular check-up more than 5 years ago or never had a regular check-up. Those aged 65 years or older were 2.8 times more likely (OR = 2.809; 95% CI = [1.093, 7.215]) to receive communication from a doctor or other healthcare professional about accuracy of the PSA test as compared to those who were 40 to 49 years of age.
Model 3
Model 3 analyzes patient-provider communication about whether a doctor or other healthcare professional informed the patient that treating any type of PCa can lead to serious side effects, such as problems with urination or having sex. The results from Model 3 exhibit that the patients who had a regular provider were 1.7 times more likely (OR = 1.745; 95% CI = [1.032, 2.948]) to receive communication from a doctor or other healthcare professional about the side effects of PCa treatment.
Patients who were aged 50 to 64 years (OR = 1.992; 95% CI = [1.063, 3.736]), and those aged 65 years or older were more likely (OR = 2.703; 95% CI = [1.284, 5.688]) to receive communication from a doctor or other healthcare professional about the side effects of PCa treatment as compared with those who were 40 to 49 years of age.
Model 4
Model 4 analyzes the patient-provider communication about whether a doctor or other healthcare professional informed the patient that some types of PCa are slowgrowing and need no treatment. Older people are more likely to receive communication about slow growing nature of PCa. Results from Model 4 show that patients who were aged 50 to 64 years were 2.4 times more likely (OR = 2.366; 95% CI = [1.160, 4.827]), and those aged 65 years or more were 3.6 times more likely (OR = 3.567; 95% CI = [1.572, 8.095]) to receive communication from a doctor or other healthcare professional about treatment need of PCa as compared to those who were aged 40 to 49 years. Financial status of a patient also impacts the communication between him and the doctor or other healthcare professional. Those whose annual household income was between $35,000 and $49,999 were 3.05 times more likely (OR = 3.046; 95% CI = [1.362, 6.813]) to receive communication from a doctor or other healthcare professional about the treatment need of PCa as compared with those whose annual household income was less than $20,000. The control variable of ever having a PSA test before was positively associated with the communication of each of the four domains considered. Those patients who had a PSA test were 5.4 times more likely (OR = 5.412; 95% CI = [2.504, 11.697]) to receive communication from a doctor about the expert opinion of PSA test, were 6.8 times more likely (OR = 6.787; 95% CI = [3.658, 12.592]) to receive communication from a doctor or other healthcare professional about accuracy of the PSA test, were 6.2 times more likely (OR = 6.199; 95% CI = [3.437, 11.183] ) to receive communication from a doctor or other healthcare professional about the side effects of PCa treatment and were 5.9 times more likely (OR = 5.867; 95% CI = [3.373, 10.205]) to receive communication from a doctor or other healthcare professional about the treatment need for PCa.
Furthermore, the patients who had a regular provider were 2.54 times more likely (OR = 2.540; 95% CI = [1.081, 5.969]) to receive communication in all four domains. Those whose annual household income was between $35,000 and $49,999 were 3.67 times more likely (OR = 3.665; 95% CI = [1.223, 10.988]), those whose annual household income was between $50,000 and $74,999 were 3.62 times more likely (OR = 3.623; 95% CI = [1.244, 10.552]), and those whose annual household income was $75,000 or more were 3.49 times more likely (OR = 3.492; 95% CI = [1.165, 10.469]) to receive communication in all four domains as compared to those whose annual household income was less than $20,000.
Discussion
This study examined the communication between patients and providers, which is required for shared decision making for PSA testing and PCa treatment options. Using the HINTS, the extent of information sharing about effectiveness of PSA test and treatment for PCa patients by the healthcare providers toward their patients was examined. The association between patient characteristics and communication between the patients and providers was also assessed. Healthcare providers communicated with the patients about controversies around PSA screening in 17.2% of the times, accuracy of the PSA screening in 25.4% of the times, side effects of PCa treatment in 30.7% of the times, and slow-growing cancer with option of surveillance in only 23.3% of the times. A recent medical check-up, availability of regular healthcare provider, overall health status, age group, marital status, race, annual household income, and already having undergone a PSA test were associated with patient-provider communication. Some of the results of this study are consistent with previously conducted research on patient level determinants of receiving PSA screening and providerpatient communication regarding PSA screening (Close et al., 1998; Eisen et al., 1999; Han et al., 2013; Merrill, 2001; Rutten, Meissner, Breen, Vernon, & Rimer, 2005; Steele, Miller, Maylahn, Uhler, & Baker, 2000) . Several studies that examined the factors associated with obtaining a PSA screening reported that subjects with regular care and a healthcare physician and those having health insurance, higher education, and better health status had higher rates of obtaining a PSA screening (Close et al., 1998; Eisen et al., 1999; Merrill, 2001; Rutten et al., 2005) .
It is interesting to note that in less than 30% of the times, the provider informed the patient about accuracy of PSA screening and risks and benefits of PCa treatment and treatment options. Although the recommendations of several professional associations and available literature emphasize on patient-provider communication and shared decision making (Austin, 2012; Carter et al., 2013; Duffy, 2011; Flood et al., 1996; Gomella et al., 2011; Hoffman et al., 2009; McCormick, Osman, & Pomerantz, 2010; Moyer, 2012; Noguez & Fantz, 2014) , the current study observes low level of communication between the patients and the providers about PSA screening and PCa treatment. Previous literature has noted physician characteristics like physician belief about PSA screening, medico-legal risks for the physician, physician forgetfulness, and patient characteristics like patient comorbidity, health literacy, education, and prior refusal of care as significant barriers to the patient-provider communication and shared decision making (Guerra, Jacobs, Holmes, & Shea, 2007; Volk et al., 2013) .
With the implementation of Affordable Care Act, hospitals and physician offices are receiving incentives to adopt electronic health record system (Patient Protection and Affordable Care Act of 2010). One component of the electronic health record system is clinical decision support tool with best practice guidelines for the healthcare providers (Kocher, Emanuel, & DeParle, 2010) ; this decision support system may help remind the physicians about informing the patients about PSA screening and treatment options for PCa, thus help promote shared decision making (Kocher et al., 2010) .
It is possible that patients who have recently had a medical check-up have increased awareness about preventive services, access to preventive services, and may initiate conversations with the provider. The proactive behavior on part of the patient may have lead the provider to inform the patient about the possible risks and benefits (Mukherjee & Segal, 2015; Rutten et al., 2005) . Having a regular healthcare provider may help to develop a trusting patient-provider relationship, which may motivate the provider to be more involved in their patients' healthcare (Murray, Pollack, White, & Lo, 2007) The patientprovider relationship may prompt the providers to communicate about PSA screening (Murray et al., 2007) . Previous literature has also noted that the patients receive more preventive services when the patients have a regular provider (Ettner, 1999) .
Elderly patients may be more aware of common chronic conditions affecting people in their age group. Their social network may have a higher percentage of men who have had a PSA test, which may encourage them to seek information from their healthcare providers (Forbat et al., 2013) . Older patients were more likely to present with an advanced stage disease, which increases the likelihood of death (Scosyrev, Messing, Mohile, Golijanin, & Wu, 2011) . Older patients are more risk averse as compared to the younger patients (Mukherjee & Segal, 2015) . This may prompt the physicians to provide information about PSA screening to their older patients. It may be reasonable to assume that younger patients have more years to live, which might bias the physician's decision toward administering the PSA screening test. Although PCa is slow growing in nature, physicians may assume that the PCa may progress to advanced stage, causing untimely death of their younger PCa patient. Medico-legal risk associated with not administering PSA test, which may or may not have prolonged the life of a young patient, may also motivate the doctors to screen the younger patients (Volk et al., 2013) . Better family support may have been a motivating factor to the married persons to inquire about preventive services such as PSA screening (Shaw, Scott, & Ferrante, 2013) . Higher annual household income could suggest affordability of healthcare services, either via insurance or out-of-pocket payments, which may lead to increased use of preventive services among this population subgroup. Lack of shared decision making is likely to generate doubt about physician's intent. Overdiagnosis and overtreatment as a result of PSA testing is well documented; it is plausible that over-diagnosis and over-treatments induces a demand for biopsies and surgeries such as robot-assisted surgeries, which benefits the physicians financially (Cook & Nelson, 2011; Duffy, 2011; Robinson et al., 2014) .
The current study has few limitations. First, cross-sectional data were used; hence no inference about causality can be made with respect to the study results. Second, the data used in this study were self-reported information, which might have recall bias. The patients may or may not recall and report their conversations with the providers. Third, other barriers like physician visit time and patient knowledge about PSA testing as well as the physician perception about PSA testing that may have affected the patient-provider communication were not included because of lack of data availability. The patients who have undergone PSA test in the past are more likely to have discussion with their providers about PSA screening; this variable was used as a control factor to account for those patients who have had received communication as a part of their PSA screening. However, it cannot be concluded whether the communication was before or after the PSA screening. These data have limited information on the type of physician visit. It is possible that conversations and discussions about screening and preventive services are more common during annual check-ups, however, this aspect could not be assessed due to the nature of the survey data. Furthermore, the models in this study were designed according to the questions asked in the HINTS. In the first model, the question specifically mentioned if "a doctor" informed the patient about expert opinion on PSA testing; however, in the other three models, the question asked if "a doctor or other healthcare professionals" provided information to the patients. It may be possible that some patients may have been counseled by healthcare professionals other than doctors that may not be accounted for in the first model and may lead to some bias.
Conclusions
Based on the results of this study, it can be concluded that there are few discussions about PSA testing and PCa treatment between healthcare providers and their patients, which limits the shared decision-making process for PCa screening as recommended by the guidelines. Age of patient, financial status, regular primary care provider, recent medical check-up, global health status, and marital status are significantly associated with provider-patient communication. This study helps identify implications for changes in physician practice to adhere with the PSA screening guidelines. Physicians could be more mindful about providing information to all their patients about PSA screening and PCa treatment and facilitate shared decision making.
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